Introduction
In this chapter, we trace the geography of unmarried cohabitation in the Americas on an unprecedented geographical scale in family demography. We present the percentage of partnered women aged 25-29 in cohabitation across more than 19,000 local units of 39 countries, from Canada to Argentina, at two points in time, 2000 and 2010. The local geography is supplemented by a regional geography of cohabitation that covers fi ve decades of data from 1960 to 2010. Our data derive primarily from the rich collection of census microdata amassed by the Centro Latinoamericano y Caribeño de Demografía (CELADE) of the United Nations and from the IPUMSinternational collection of harmonized census microdata samples (Minnesota Population Center 2014 ) . In preparing these maps over 2 years, the authors retrieved the data from CELADE, searched for alternative data for the missing countries and censuses, prepared the digital boundary fi les, produced the maps and analyzed the results.
Such a degree of effort was required to unveil the rich spatial heterogeneity in cohabitation both across and within countries, heterogeneity that would have remained hidden had the analysis been conducted at the country or even at the province level. This study also examines whether, despite the recent increases in cohabitation, there has been continuity in the regional patterning of cohabitation over the last fi ve decades.
The results have not been disappointing. The following sections show that the geographic analysis of cohabitation has unveiled a substantial amount of spatial heterogeneity both within and across countries, reminding us of the importance of contextual level factors. We also show that the regional patterning of cohabitation has remained relatively unchanged over the last decades, which points to the presence of geo-historical legacies in the present patterns of unmarried cohabitation. However, if the expansion of cohabitation continues at its current pace, such legacies may soon blur. The analysis of the data left us with some unexpected surprises, one being the striking correlation between altitude and the rate of cohabitation observed in all Andean countries, to which we will devote the last section of this chapter.
The Motivation for a Map
Although social scientists have not had many opportunities to examine social phenomena using local level data for an entire continent, the few precedents have been extremely illuminating. The Princeton Project on the Decline of Fertility in Europe is one of the most remarkable studies of this scope (Coale and Watkins 1986 ) . Under the guidance and coordination of Ansley Coale, the Princeton project amassed a collection of creative family and fertility life indicators for 1229 provinces in Europe from the late eighteenth century to the mid-twentieth century. The results showed that the unfolding of the fertility transition in Europe occurred under a wide variety of social and economic conditions, often following religious and linguistic contours. The widespread heterogeneity across regions motivated Ansley Coale to develop his praised explanatory framework of the 'willing', 'ready' and 'able' conditions for social change (Coale 1973 ) .
The lack of geographic awareness in social science research is not necessarily because of a lack of interest among researchers (e.g. Billy and Moore 1992 ; Bocquet-Appel and Jakobi 1998 ; Boyle 2014 ; Klüsener et al. 2013 ; Vitali et al. 2015 ) but may be attributable to the lack of data and limited access. Surveys' microdata have become the primary statistical source for family studies. Compared with traditional censuses or population registers, surveys offer much greater conceptual detail but more limited geographic detail, basically because of sample size. Conversely, population censuses based on universal enumeration provide detailed geographic coverage although access to such detail is not always available for reasons of confi dentiality.
The availability of geographic data affects the research questions and the interpretation of results (Weeks 2004 ) . Large cross-national studies are overwhelmingly conducted at the country level, and in some cases, countries must be grouped to develop statistical representativeness (e.g., European countries are often grouped into northern, western, southern, and eastern countries). Multilevel models are becoming increasingly popular in cross-national research to, at least, account for variance at the country level (e.g., Soons and Kalmijn 2009 ; Aassve et al. 2013 ) . Rarely is there a multilevel model in which individual factors account for differences across countries or regions, which suggests that, despite the emphasis on individual level explanations, the contextual factors are certainly important.
Little is known regarding within-country differences in cohabitation and even less when the analysis involves more than one country (Quilodrán 1983 and 2001 ) . As in Europe, most cross-national analyses have been conducted at the country level (Rodríguez Vignoli 2005 ; García and Rojas 2002 ; Binstock and Cabella 2011 ; Cerrutti and Binstock 2009 ). Broadly we know that Central America and the Caribbean have historically had the highest levels of cohabitation and the South Cone countries the lowest (Esteve et al. 2012 ; Castro-Martín 2002 ) . The Andean countries and Brazil lie somewhere in between. Although the US and Canada are seldom compared to Latin American countries, in light of existing evidence, levels of cohabitation are remarkably lower in the US but not in Canada. The Quebec region has historically had higher levels of cohabitation than the rest of Canada (Le Bourdais and Lapierre-Adamcyk 2004 ; Laplante 2006 ).
The Making of the Map of Cohabitation

Gathering the Data
The maps of unmarried cohabitation in the Americas would never have been possible if the information had not been previously collected, processed and disseminated by National Statistical Offi ces throughout the Americas over the last fi ve decades. Originally, all of our data came from multiple rounds of population censuses accessed through various databases and institutions. For the regional maps, we primarily relied on IPUMS-international census microdata (Minnesota Population Center 2014 ). IPUMS is the world's largest repository of census microdata, currently disseminating data from 258 censuses from 79 countries, including censuses from the 1960s to the 2010s census rounds. Our regional maps include data from the 2010 round that were not available on the IPUMS website. Therefore, we gathered these data from the respective National Statistical Institutes. The regional maps offer geographic detail of the fi rst or second administrative unit of each country. We have prioritized those administrative units to allow maximum comparability over time. In this regard, the fi rst or second levels of geography (e.g., state level in the US, Mexico and Brazil) scarcely experience changes over time.
Data for the local maps were much more challenging to obtain. The number of units and the scale of the analysis employed to produce the local maps of cohabitation vary widely across countries and over time. In all countries except Bolivia, Chile, El Salvador and Honduras, we used the lowest geographical level at which we could estimate the proportion of cohabitation given the available data. Brazil provides the largest number of units with over 5500 municipalities, followed by Mexico (2456 municipalities in 2010), the United States (2071 counties), Peru (1833 districts) and Venezuela (1128 parishes in 2010). In Bolivia, Chile, El Salvador and Honduras, we abandoned the initial idea of using the lowest geographic detail available because of the diffi culty of obtaining the corresponding geographic boundary fi les for the fi nal mapping. In Bolivia, for example, we used the 314 secciones instead of the 1384 cantones ; in Chile, we used 314 municipios instead of 2881 distritos ; in El Salvador, 261 municipios in place of 2270 cantones ; and in Honduras, we used 298 municipios instead of 3727 aldeas . On the whole, we have a heterogeneous geographic coverage in terms of average population and surface per unit (as shown in Table 1 .1 ) that may not be optimal for some geographic analysis but provides an extremely informative account of the geography of cohabitation in the Americas.
Boundary fi les for the various countries and geographic units were obtained from multiple sources but primarily from CELADE, websites of National Statistical Institutes and the GADM database website. We used GIS software to assemble the country-specifi c boundary fi les and produce a unique shape fi le for the entire Americas.
Identifying Unmarried Cohabitation
Latin American censuses have historically provided an explicit category for consensual unions. The examination of the questionnaires of all Latin American and Caribbean censuses conducted between the 1960s and 2010s reveals that the vast majority of cohabitants could be explicitly identifi ed either by the variables 'marital , 1970-2010 status' (dominant approach) or 'union status' (quite common in Caribbean countries) or by a direct question (e.g., in Brazil and more recently in Argentina and Suriname). In Canada and the United States, the identifi cation of unmarried cohabitation occurred much later, in 1981 and in 1990, respectively. For the United States, cohabiting couples were identifi ed on the basis of their relationship to the head of the household and marital status: the unmarried partner of an unmarried head of household is considered to be in a cohabiting union.
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After identifying cohabiting unions, we computed the percentage of cohabiting women among 25-29-year-old women in unions. Women in unions are those who report being married or cohabiting at the time of the census. For the geography of cohabitation, whether one focuses on men or women does not matter. Geographical details can be gleaned from the two series of maps presented in Maps 1.1 and 1.2 . The maps in the fi rst series are of the classic type and have the advantage of familiarity. However, these maps misrepresent the demographic weight of each region, sometimes enormously so. For example, the Amazon basin covers 1 Recent research indicates that this approach underestimates US cohabitation levels by 20 % compared with direct methods (Kennedy and Fitch 2012 ) . Consequently, we adjusted our estimates to refl ect this under-reporting. Our adjusted estimates of the percentage of women who were cohabiting in 2000 exactly match the cohabitation estimates produced for 2002 using a direct cohabitation question (Kennedy and Bumpass 2008 ) . 2 The degree of correlation between female and male cohabitation rates across local units is 0.93. Concentrating on the 25-29 age group permits the comparison of successive cohorts at an age at which education is already completed and patterns of family formation have become clear. Alternative age groups yielded identical spatial patterning. The degree of correlation between female 25-29 and female 35-39 cohabitation rates across local units is 0.87. Table 1 .1 for the exact sources)) an extremely large area but is only sparsely populated. Conversely, large urban areas are barely dots on a classic map but may contain sizable portions of a nation's population. To correct for this anomaly, a series of Gastner-Newman cartograms was created, which may look less familiar but do respect the true demographic weight of each region (see Map 1.2 ). Obviously, the color (shading) codes have been kept constant for the 5 census rounds so that the "darkening" of the map fully captures the ubiquitous American cohabitation boom.
By 1970, fewer than 25 regions of the 224 represented on the map reached a percentage of cohabitation above 50 %. These regions were located in Central America (Panama) and in some areas of Venezuela, Colombia and Ecuador. Most regions at that time had levels below 25 %. None of the 13 regions in Chile reached a level of 25 % until 1990. However, at the time of the 2000 census, 6 regions of these 13 had crossed that threshold. In Brazil, only 11 of 133 regions had passed the lower threshold of 25 % by 1980. By 2010, 115 regions had surpassed that level, and 32 regions had previously surpassed the much higher threshold of 60 % cohabitation rather than marriage. The movement in Argentina is quite similar. In the 1970 census, 5 of 25 regions had cohabitation rates of 25 % or more, and by 2010, all of the regions had crossed that lower threshold. Furthermore, all of the regions had previously crossed the line with more women 25-29 in cohabitation than in marriage. The increase in Mexico is less spectacular before 2000 but accelerates later. Twentyfi ve of the 32 states reported a share of cohabitation above 25 % in 2010 whereas there were only 6 in 1970, 3 in 1990 and 13 in 2000.
Of all countries, the most striking cohabitation boom may have occurred in Colombia. In 1970, only 2 regions of 30 had more cohabiting than married young women, and 15 regions did not even reach the 25 % threshold. However, in 2005 (the 2005 data are shown in the 2010 census round map), all 33 regions had not only passed the lower but also the upper threshold of 50 %.
As noted earlier, not only the countries with low or moderate levels of "old cohabitation" in 1970 or 1980 saw increases but also the countries with higher levels (e.g., Nicaragua, Panama and Venezuela). These countries were previously above the lower threshold of 25 % to begin with; thus, for these countries, the upper threshold is more relevant. In Venezuela, all of the 24 regions passed the 50 % mark In 1990, the lowest levels of cohabitation were registered in the United States. In that year, cohabitation in the US was lower than in any other American country during the two previous decades. All but one of the 51 US states were below the 25 % threshold in 1990. By 2010, 16 states were above the 25 % level, and there was only 1 state below the 10 % level, compared with 26 states that had less than 10 % cohabitation in 1990. Canadian regions were all above 10 % in 1990; however, only 3 were above 25 %. Two decades later, all of the Canadian 12 regions were above 25 % and 4 had cohabitation levels above 50 %.
A telling manner in which to describe the regional data comprises ranking the regions by level of cohabitation as measured at the earliest date and following the regions as they move up in the ensuing decades. This is performed for 15 countries in Fig. 1.1 . In addition, a straight line was included through the provincial data points for each census so that one can see whether the distribution shifted more as a result of the tail being pulled up or the vanguard moving out. In this manner, the lines are essentially parallel in Mexico, Costa Rica, Ecuador and Brazil, indicating that all regions had similar absolute increases in percentages cohabiting, irrespective of their earlier position in the distribution. The majority of the other countries have higher increments in regions that were at the lower end to begin with. This catching-up effect also indicates that the overall increase is because of a slightly greater degree of "new" rather than "old" cohabitation. The primary exception was observed in Chile, in which the increase between the 1990 and 2000 census rounds is largest for the areas that previously had higher cohabitation rates. Finally, El Salvador retained the distribution of 1990 with scarcely any changes in overall levels. If anything, the 2010 census round for El Salvador indicates the disappearance of regional heterogeneity.
The bottom two panels of Fig. 1 .1 contain the ranked regional levels for the single census round of 2000, and the slopes of the fi tted lines in this instance are indicative of regional homogeneity (fl at) or heterogeneity (steeper). Honduras, Jamaica and Trinidad and Tobago have the least heterogeneity in this respect, and Belize, Bolivia and Cuba the most.
Finally, we present the list of 25 regions that, respectively, had the lowest and the highest shares of cohabiting women aged 25-29 in 1970 in addition to the subsequent increments in these rates over the next three decades. As shown in Table 1 .2 , 24 of the 25 "lowest" regions began with less than 5 % cohabitation, and the increase to levels of up to 40 % can be considered "new cohabitation". The most spectacular of such increases occurred in seven Brazilian regions (Parana, Ceara, Minas Gerais, Santa Catarina, Piaui, Sao Paulo and particularly Rio Grande do Sul), in Argentina (Cordoba), Chile (RM Santiago) and Colombia (Valparaiso). At the other extreme, among the 25 regions with the highest proportions of "old" cohabitation, the majority of these regions consolidated their positions although others increased more than 10 percentage points. The latter are areas in Colombia (Cordoba, Cesar and particularly Choco and La Guajira), Ecuador (Esmaraldas), Venezuela (Portuguesa, Amazonas, Yaracuy, Delta Amacuro) and even in Panama (Colon).
The Local View for 2000 and 2010
The regional perspective of the Fig. 1 .1 has shown trends in cohabitation over the last four decades and across more than 500 regions across the Americas. From the local perspective, we portray the same indicator but for a number of units forty times higher than the number of regions. The local view substantially increases the resolution of the geography of cohabitation. The local perspective defi nes more clearly the spatial boundaries of the areas with high and low levels of cohabitation. For this occasion, and as an exception to the entire book, the local maps of cohabitation have been edited in color, in shades of blue and red (Maps 1.3 and 1.4 ). Bluish colors indicate that marriage among women 25-29 in a union is more important than cohabitation, and reddish colors indicate that cohabitation is more important than marriage. The reddening of the map between 2000 and 2010 indicates a The decrease in the % of cohabitation unions in these regions can be explained by the creation of a new region in Panama in the 2000 round, which was created from existing regions (Ngöble-Bugle; 2000 = 88.44 %) substantial increase in cohabitation throughout the Americas. In 2000, 33 % of the 19,255 areas had values of cohabitation above the 50 % level. In 2010, the percentage had increased to 51 %.
In approximately the year 2000, the highest rates of cohabitation were in Central America, the Caribbean, Colombia and Peru. In all of these countries, the percentage of local units in which cohabitation was more prevalent than marriage reached 80 %. The lowest cohabitation rates were in the United States and Mexico; Canada, Brazil, Bolivia, Paraguay, Argentina, Uruguay and Chile occupied intermediate Table 1 .1 for the exact sources)) positions. However, the country perspective hides a high degree of international heterogeneity.
To assist with the description of the local maps, we created the boxplots displayed in Fig. 1.2 , which summarizes local data on cohabitation from 17 countries, showing the median and the interquantile range: longer bars indicate greater heterogeneity within countries. The whiskers represent the lowest and highest values still Table 1 .1 for the exact sources)) within the 1.5 IQR of the lower and upper quartiles. Countries are ordered on the horizontal axis based on the median level of cohabitation of the most recent census for each country. We excluded those countries for which there was only one observation.
By the year 2000, the median values of cohabitation ranged from 15.2 % in the United Sates to 76.8 % in the Dominican Republic. The United States is the only country in which the median was below 20 %. In the 20-40 % range, there is a diverse group of countries, including Mexico, Canada, Brazil, Uruguay, Argentina, Bolivia, Paraguay, Costa Rica and Trinidad and Tobago. In the 40-60 % range are three Central American countries (El Salvador, Nicaragua and Honduras) as well as Venezuela and Barbados. Above the 60 % median level, there are fi ve countries: Colombia, Cuba, Panama, Peru and the Dominican Republic. By 2010, the median values of cohabitation across local units had increased in all countries. The US still represented the lowest levels of cohabitation although the median had increased from 15.2 % in 2000 to 22.7 % in 2010. The Dominican Republic continued to maintain the record for having the highest levels of cohabitation. The median value of cohabitation increased in that country from 76.8 % cohabitation in 2000 to 83.2 in 2010.
What is most surprising about the boxplots is the substantial amount of internal heterogeneity evident for certain countries. One manner in which to measure such diversity is by looking at the interquantile range (IQR): the distance in percentage points between the 25th and the 75th percentiles. For countries with two time points, IQR values did not change dramatically, which indicates that the relative difference within countries remained stable despite the widespread increase in cohabitation. This is consistent with the results observed at the regional level: regions with the highest levels of cohabitation in the past remain the regions with highest levels of cohabitation in the present. The boxplots and the two local maps corroborate that the regional patterning of cohabitation (regardless of changes in levels between 2000 and 2010) did not change signifi cantly over the last decade. Table 1 .1 for the exact sources))
Turning to the geographic heterogeneity within countries, Canada and Ecuador stand out among the most internally diverse countries regarding the presence of cohabitation. In both countries and in both years, the IQR values spanned approximately 40 % points, which indicates sharp contrasts between areas. When we examine the geography of cohabitation in Canada and Ecuador, we observe that the high and low areas of cohabitation are not randomly distributed across local units. Instead, there is substantial spatial clustering. In Canada, the Quebec region includes the highest levels of cohabitation whereas in the other regions, from Ontario to British Columbia, cohabitation is much lower. In Ecuador, the geographic patterning is neatly structured by the presence of the Andean range. Cohabitation is much lower in the Andes than in the coastal and the Amazon regions.
After Canada and Ecuador, Bolivia, Colombia, Costa Rica, Mexico and Brazil display substantial heterogeneity as well, with IQR values ranging from 20 to 27 percentage points. As in Ecuador, the geography of the Andes is a useful demarcation to describe where the low values of cohabitation are in Bolivia and Colombia. In Costa Rica, the lowest levels of cohabitation are observed in the central region and the highest in the southern portions of the South Pacifi c ( Brunca ) and Caribbean ( Huetar Atlántico ) regions. The highest levels of cohabitation in Brazil are in the Amazonian basin and along the coast of the northern and northeastern regions. The geography of low and high cohabitation is less clear in Mexico. Cohabitation rates do not coincide with the delimitation of Mexico's states. The clusters of municipalities with the highest levels of cohabitation are in the Sierra Madre occidental , Chiapas and Veracruz.
At the opposite end, there are exceptionally homogenous countries among either the low or the high cohabiting countries. The United States, Chile, El Salvador, Nicaragua and the Dominican Republic have IQR values below 10 percentage points. In all of these countries, the IQR values are computed from more than 100 units per country.
Cohabitation in the Andean States
One of the most surprising and consistent spatial patterns that emerged from the local maps of cohabitation has been the systematic low rates of cohabitation observed in the municipalities or localities of the Andes Mountains. Largely, this pattern applies to those countries that are politically, culturally and geographically known as the Andean States: Venezuela, Colombia, Ecuador, Peru and Bolivia. The physical geography of the Andean states is clearly structured by the presence of the Andean range that extends along the western coast of South America, stretching from north to south through Venezuela, Colombia, Ecuador, Peru, Bolivia, Chile and Argentina. Along its length, the Andes are split into several mountain ranges that are separated by intermediate depressions. What is the correlation between the Andes Mountains and cohabitation? In this chapter, we do not provide an answer to this question although we can defi nitively show the striking correlation that exists between the geography of the Andes and the geography of cohabitation. Although levels of cohabitation are different across the Andean countries, the relation between the two geographies is remarkably strong in all of these countries except Peru. For this map, we used country-specifi c standard scores, which measure the number of standard deviations of an observation is above the mean. This process enhances the internal geographic differences in cohabitation, controlling by the factor that countries have different levels of cohabitation. Map 1.5 Standard deviations (z-scores) from each country's mean of the rate of cohabitation among all 25-to-29-year-old women in a union. Based on census data from the last census available for Venezuela, Colombia, Ecuador, Peru, and Bolivia ( Source : Authors' elaboration based on census microdata from the represented countries (see Table 1 .1 for the exact sources)) Ecuador stands out as the country that best exemplifi es the structuring power of the Andes with regard to cohabitation. The Andes Mountains run from the north to the south of Ecuador, inland from the coast, and divide the country into three continental regions: the Costa , the Sierra and the Oriente . The parroquias (parishes) located in the Sierra region show the lowest levels of cohabitation whereas the Costa and Oriente regions present the highest levels of cohabitation. In Colombia, Bolivia, Venezuela and to a lesser extent, Peru, the areas that have the lowest levels of cohabitation in each country clearly outline the contour of the Andes Mountains.
One manner in which to show the relation between the geography of the Andes and the geography of cohabitation is to examine the relation between altitude and cohabitation. We used GIS software to assign each unit the altitude of its geometric center. Figure 1 .3 shows the average rate of cohabitation by each municipality's altitude (in meters above sea level) among all women aged 25-29 in unions. Except in Peru, we observe a negative relation between altitude and cohabitation. In Bolivia in 2001, the average rate of cohabitation in those municipalities located below 500 m was slightly over 50 %. For those municipalities above 3000 m, cohabitation drops to 20 %. Colombia shows the most regular relation between altitude and cohabitation. With every additional 500 m, cohabitation decreases by 6-7 percentage points. The largest contrast in cohabitation between low and high altitudes is in Ecuador: a 60 % cohabitation rate in municipalities below 500 m and 10 % in those above 3000 m. In Venezuela, the decrease of cohabitation with altitude is observed until one reaches 1500 and 2000 m. Peru has a different pattern: the highest levels of cohabitation are observed in those districts located between 1000 and 1500 m high. After that level, cohabitation falls with additional altitude, as in the other Andean states.
What is the relation between altitude and cohabitation? At this point, we cannot provide an answer to this question. Of course, we assume that altitude per se has nothing to do with cohabitation; however, in the context of the Andean countries, Fig. 1.3 Share of consensual unions by municipality's altitude (in meters) among all 25-to-29-year-old women in a union based on the 2000 census round for the Andean countries (Bolivia, Colombia, Ecuador, Peru and Venezuela) ( Source : Authors' elaboration based on census microdata from the represented countries (see Table 1 .1 for the exact sources)) altitude may be a proxy for diverse social and cultural family environments that are more or less prone to cohabitation. Is it religion? Perhaps the coastal and Amazonian areas were less heavily Christianized during colonization. In the next chapters, we will address several of the questions that may clarify this puzzling relation.
Conclusion
We have traced the geography of cohabitation in the Americas at the regional and local levels. We have also explored changes in time. We have shown that the prevalence of cohabitation, as opposed to marriage, is quite diverse across countries and that in the majority of countries, there is quite substantial regional and local heterogeneity. Such diversity reminds us of the importance of contextual factors. Despite the increase in cohabitation, the regional and local patterning of cohabitation remains scarcely changed, which unambiguously indicates the presence of geohistorical legacies in the most recent geography of cohabitation. The identifi cation of such legacies is one of the major challenges of this book. To the extent possible, geographic diversity will be a constant across the next chapters. The rich geography of cohabitation invites researchers to identify contextual level variables in the lowest possible geographic detail. The rich geography also reminds us that the interaction between individual and contextual level variables is critical to understanding the social and regional patterning of the increase of cohabitation in the Americas.
